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THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1 .704(b). 
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DETAILED ACTION 

Response To Election 

Applicant's election of Group I: Claims 1-22 in correspondence dated 01/05/05 is 
acknowledged. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1,3-8, 10-14 and 16-21 rejected under 35 U.S.C. 102(e) as being 
anticipated by Chang et aL 

Regarding claim 1 , referencing Figures 5-7, Chang et al. discloses a twin bit cell 
flash memory device (100) that is provided with a substrate (82) defining at least one 
channel region (101) separating areas of buried diffusion (97 & 99); a bottom dielectric 
(84) formed over the channel region and having a first edge and a second edge; a data 
storage layer (86) formed over the bottom dielectric, the data storage layer comprising a 
middle dielectric (87) covering an intermediate portion of the bottom dielectric, a first 
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floating gate (70) extending over the bottom dielectric from the first edge to the middle 
dielectric and a second floating gate (70) extending over the bottom dielectric from the 
second edge to the middle dielectric; a top dielectric (90) covering the data storage 
layer; and a gate electrode (91/92) formed over the top dielectric. (Column 2, line 66 - 
column 4, line 30.) 

Regarding claim 3, referencing Figures 5-7, Chang et al. further discloses that 
the bottom dielectric (84) is silicon oxide. (Column 3, lines 4-8.) 

Regarding claim 4, referencing Figures 5-7, Chang et al. further discloses that 
the top dielectric (90) is silicon oxide. (Column 3, lines 34-36.) 

Regarding claims 5 and 6, referencing Figures 5-7, Chang et al. further discloses 
that the middle dielectric (87) is silicon nitride. (Column 3, lines 24-27.) 

Regarding claim 7, referencing Figures 5-7, Chang et al. further discloses that 
the bottom dielectric (84) has a thickness of between about 70 and about 100 
angstroms (i.e. 50 to 150 angstroms). (Column 3, lines 4-8.) 

Regarding claim 8, referencing Figures 5-7, Chang et al. further discloses that 
the top dielectric (90) has a thickness of between about 70 and about 1 00 angstroms 
(i.e. 50 to 150 angstroms). (Column 3, lines 34-36.) 

Regarding claim 10, referencing Figures 5-7, Chang et al. further discloses that 
the gate electrode (91/92) is a layer of polysilicon. (Column 3, lines 48-61 .) 

Regarding claims 11-13, referencing Figures 5-7, Chang et al. further discloses 
that the first and second floating gates (70) are made of polysilicon. (Column 3, lines 8- 
12.) 



Application/Control Number: 10/725,234 Page 4 

Art Unit: 2826 

Regarding claim 14, referencing Figures 5-7, Chang et al. further discloses an 
ONO semiconductor device (100) for storing dual data bits provided with a substrate 
(82) defining at least one channel region (101 ) separating areas of buried diffusion 
(97&99); a first oxide dielectric (84) formed over the channel region and having a first 
edge and a second edge; a data storage layer (86) formed over the first oxide dielectric 
layer (84), the data storage layer comprising a nitride dielectric layer (87) covering an 
intermediate portion of the first oxide dielectric layer, a first polysilicon floating gate (70) 
extending over the oxide dielectric layer from the first edge to the nitride dielectric and a 
second polysilicon floating gate (70) extending over the oxide dielectric layer from the 
second edge to the nitride dielectric; a second oxide dielectric layer (90) covering the 
data storage layer; and a polysilicon layer (91/92) formed over the second oxide 
dielectric layer. (Column 2, line 66 - Column 4, line 30.) 

Regarding claim 16, referencing Figures 5-7, Chang et al. further discloses that 
the first oxide layer (84) is silicon oxide. (Column 3, lines 4-8.) 

Regarding claim 17, referencing Figures 5-7, Chang et al. further discloses that 
the second oxide layer (90) is silicon oxide. (Column 3, lines 34-36.) 

Regarding claims 18 and 19, referencing Figures 5-7, Chang et al. further 
discloses that the nitride layer (87) is silicon nitride. (Column 3, lines 24-27.) 

Regarding claim 20, referencing Figures 5-7, Chang et al. further discloses that 
the first oxide layer (84) has a thickness of between about 70 and about 100 angstroms 
(i.e. 50 to 150 angstroms). (Column 3, lines 4-8.) 
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Regarding claim 21, referencing Figures 5-7, Chang et al. further discloses that 
the second oxide layer (90) has a thickness of between about 70 and about 100 
angstroms (i.e. 50 to 150 angstroms). (Column 3, lines 34-36.) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. in view of Ahmad et al.. 

Referencing Figures 5-7, Chang et al. discloses a twin bit cell flash memory 
device (100) that is provided with a substrate (82) defining at least one channel region 
(101) separating areas of buried diffusion (97 & 99); a bottom dielectric (84) formed over 
the channel region and having a first edge and a second edge; a data storage layer (86) 
formed over the bottom dielectric, the data storage layer comprising a middle dielectric 
(87) covering an intermediate portion of the bottom dielectric, a first floating gate (70) 
extending over the bottom dielectric from the first edge to the middle dielectric and a 
second floating gate (70) extending over the bottom dielectric from the second edge to 
the middle dielectric; a top dielectric (90) covering the data storage layer; and a gate 
electrode (91/92) formed over the top dielectric. (Column 2, line 66 - column 4, line 30.) 
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Chang et al. fails to disclose providing spacers to be formed at the edges of the 
ONO and gate electrode stack. 

However, referencing Figures 1-3, Ahmad et al. discloses providing sidewall 
spacers on the sides of a FET structure. Ahmad et al. further teaches that the sidewall 
spacers protect the gate structures during subsequent processing steps and that the 
use of sidewall spacers is conventional. (Column 1 , lines 30-52.) 

Since Ahmad et al. and Chang et al. are from the same field of endeavor, the 
purpose as disclosed by Ahmad et al would have been recognized in the pertinent of 
Chang et al.. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to improve the memory device as disclosed by 
Chang et al. and use sidewall spaces because Amad et al. teaches that the sidewall 
spacers protect gate structures during subsequent processing steps and that the use of 
sidewall spacers is conventional. (Column 1, lines 30-52.) 

Claims 9 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. in view of Huseh. 

Referencing Figures 5-7, Chang et al. discloses a twin bit cell flash memory 
device (100) that is provided with a substrate (82) defining at least one channel region 
(101 ) separating areas of buried diffusion (97 & 99); a bottom dielectric (84) formed over 
the channel region and having a first edge and a second edge; a data storage layer (86) 
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formed over the bottom dielectric, the data storage layer comprising a middle dielectric 
(87) covering an intermediate portion of the bottom dielectric, a first floating gate (70) 
extending over the bottom dielectric from the first edge to the middle dielectric and a 
second floating gate (70) extending over the bottom dielectric from the second edge to 
the middle dielectric; a top dielectric (90) covering the data storage layer; and a gate 
electrode (91/92) formed over the top dielectric. (Column 2, line 66 - column 4, line 30.) 

Chang et al. fails to disclose providing that the middle dielectric layer has a 
thickness of between about 50 and 70 angstroms. 

However, referencing Figures 3A - 4, Huseh discloses a ONO structure for use 
in a memory device, wherein the middle dielectric layer (104) has a thickness of 50-60 
angstroms and the sandwiching oxide layers (102) and (106) being made with a 
thickness of 50-70 angstroms and 80-100 angstroms respectively. (Column 2, lines 45- 
50.) 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to improve the memory device as disclosed by Chang et al. by providing a 
middle dielectric layer with a thickness of between about 50-60 angstroms as disclosed 
by Huseh for the purpose of providing the middle dielectric layer with reduced 
dimensions to aid in the miniaturization of the memory device. 
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Relevant Prior Art 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Eitan, Lin et al., Bloom et al. and Huang et al. each disclose semiconductor 
memory devices. 



Any inquiry concerning this communication or earlier communications^rom the 
examiner should be directed to Remmon R. Forde whose telephone number is (571) 
272-1916. The examiner can normally be reached on Monday-Thursday (8:00-6:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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